hYSK1 promotes cancer cell proliferation and migration through negative regulation of p16

INK4a under hypoxic conditions
SUPPLEMENTARY MATERIALS
Protein-protein docking assay
We used 1.2Å as the grid spacing for translations and 6° as the angular step of rotational sampling of the smaller protein p16
INK4a for the p16 INK4a -hYSK1 docking. Except for these parameters, all other default parameters were used. During the rigid-protein docking, pairwise shape complementarity, IFACE statistical potential and electrostatics were used to score protein-docking predictions [1] [2] [3] . ZDOCK program [1] [2] [3] outputted 2,000 sorted docked configuration possibilities and we selected the first 20 configurations with the lowest energies for further analysis. The selected binding mode ranked 2 nd . To refine this crude structure of the p16
INK4a -hYSK1 complex using rigid-body docking, we first performed energy minimization with full flexibility of the complex using the Impref module from Maestro [4] . After this rigid proteinprotein docking structure was minimized to remove the initial steric clashes, it was further refined by molecular dynamics (MD) simulations using the Impact module from the Schrödinger Software Suite [5] . During the molecular dynamics simulations, the Cα atoms of all residues from the p16
INK4a -hYSK1 complex were harmonic-constrained to prevent any large deviation of the protein backbone. Molecular dynamics simulations were performed with default options or modified settings. For the default options, constant temperature (NVT) simulations were run at room temperature with constant dielectric (dielectric constant 1.0), the OPLS_2005 force field, and the constraining force of 25 kcal/(mol Å) [2] . For the modified settings, we increased the number of MD steps from 100 to 10000 and a time step from 1 fs to 2 fs. As a result, a total of 20 ps simulation was performed. The final model of the p16
INK4a -hYSK1 complex is shown in Figure  1 and the refined protein-protein interactions were shown in Supplementary Figure 1 and INK4a -CDK6 complex solved at 3.4 Å resolution (PDB entry 1BI7 [6] ) and that of Homo sapiens hYSK1 (residues 3-292; NCBI Accession No: D63780; Swiss-Prot Accession No: O00506) downloaded from the SWISS-MODEL Repository [7, 8] . This downloaded structure is a comparative homology model built on the basis of the crystal structure of yeast hYSK1 (PDB entry 2XIK, 1.97Å resolution). 
